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I,_DESCRIPTION 


AL Genet 


‘The APOLLO for 6 meters is a high perfornance Linear amplifier designed 
primrily for use vith the Clegg VENUS $83 transceiver and with or with~ 
Out the Clee SS BOOSTER. (The Clegg S$ BOOSTER provides RF speech clip~ 
Ping to the effect of up to 20 db increase in effectiveness over that of 
the VENUS or VENUS/APOLLO alone.) The APOLLO mitches the VENUS in styling 
and size and features simplicity of control (Linear on, Linear off) when 
‘used with the VENUS. 


Sideband exciters other than the VENUS my also be used to drive the APOLLO 
‘as noted in detail later. 


‘The APOLLO nay also be used as a linear amplifier for AM exciters of modest 
‘output, but at reduced output over operation in sideband mode. 


Specifications and Features 

1. Power input is 675 watts peak DC. 

2, Parallel final tubes pi-network coupled for 50-70 chm output. 
3, Power supply bullt in, using the latest solid ctate techniques. 


4, Three illuminated meters continuously metering critical circuits for 
easy tune-up. 
a) Grid Current 
b) Relative output 
©) Plate Current 


5, Instant Exciter/Linear selection when used with the VENUS. Other units vith- 
out any available auxiliary relay contacts will require an external relay, 


6. ALL functions controlled fron front panel wien used with the VENUS. 


Attractively styled cabinet matches the VEWS. 


Tube Line up: (2) 8236 
(a) oz 


Power requirenente: 115 VAC, 60 cycle, 500 VA (approx. at full load), 


10, Physical Dimensions: 15" wide 7" high 10-1/2" doo 


LL, Weight: 35. 1bs, 
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INSTALIATION 


Unpacking 


‘the APOLLO has been packed with adequate internal carton bracing and 
Cushioning to withstand norsal handling in shipment to comon carriers, 
Examine the carton exterior for signs of severe damage (crushing, pier= 
cing, ee.) In the event of obvious serious denage, examine the oqutp~ 
ent earofilly to determine the extent of internal damage, save packing 
material and make claim against trausportion company. 


Check all frent panel controle for freedom of action and observe that 
ail tubes are firmly seated in their sockets, Complete and nail the 
equipment registration card, 


Gonoral 


‘The APOLLO installation will necessarily vary éepending on the nature of 
the exeiter used, the physical epacs available at the operating position, 
the availability of aa RF Nonitoring Scope, ete, In any event, the fol 
lowing factors should be considered, 


1. The APOLLO should be located suffiGiently elose to the operating 
position to permit convenient observetion of the panel meters. 


2, Im the interest of saximin tube and component Life it fe recomended 
thet the right side ané back of the APOLLO be at least six inches 
fren any major obstruction to air flow, The cabinet top mst be left 
clear of obstructions. 


3, A vel! regulated source of 110 ~ 120 VAC, 60 cps should be used, 
Line current demand may be up €0 10 amperes and che cypical han 
check vorvice with mimeroas pieces of equipment operated from 1 or 
2 conventional #14 vired base receptacles vill be quite inadequate 
for proper performance with the APOLLO (or any other sinilar power 
Linear) 


4, Optioun performance with any single sideband equipment is mst easily 
Obtained and naintained by Use of sone forn of instantaneous peak 
GHeual monitoring, With high powered watts such as the APOLLO the 
aveilability of such a monitor is almost mandatory, The APDLLO is 
Provided with an envelope detector J6 for such monitoring with virtually 
Eny type of scope, An alternate io to st{lige Heath Monitor Scope 
in the transmission Line. 


5, The exetter should be capable of § watts peak output vithout distortion, 
Te must bo renombered that the APOLLO yields as much as 16 db gain of 
All outputs, desired and undesired, coming fron the exeiter. Mary tow 
power exciters that have distortion products ané other spuriovs content 
That are reasonably acceptable when operated "berofoot"bscone quite 
unaceeptable when they are anplified by 3 "S units". 
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FIG. 2~APOLLO REAR VIEW 


a, Remove jumper temporarily from J2 and J3 at rear 
of APOLLO. 

b, Turn HIGH VOLTAGE oN. 

€ Turn 99'er to SEND position. 

4, Adjust BIAS control at rear of APOLLO for 70 - 75 ma 
PLATE CURRENT reading. 

fe, Switch 99'er to RECEIVE. 

£, Observe that PLATE CURRENT drops to zero. 

g. Switch OFF HIGH VOLTAGE. 

h Reconnect jumper at J2 - J3, 


b) APOLLO TUNE-UP with 99'er 


qa) 


@) 


@) 
a) 
(5) 


(6) 
q@ 
(8) 
@) 


(lo) 


ay 


Adjust 99'er for maximum output in "straight through" mode, 
(i.e. APOLLO connected but IIIGi VOLTAGE OFF). 


Set AMPLIFIER PLATE LOAD 10 full counter clockwise, minimum 
loading, #1 position, 


Set AMPLIFIER PLATE TUNE to full clockwise, #10 position, 
Set GRID control to full counter clockwise, #1 position, 


Apply high voltage to APOLLO (by momentarily depressing 
HIGH VOLTAGE ON switch). 


Switch 99'er to SEND position. 

Adjust APOLLO GRID control for 180 ma PLATE CURRENT. 

Adjust AMPLIFIER PLATE TUNE control for minimum plate current, 
Adjust both AMPLIFIER PLATE controls together for maximum 
RELATIVE OUTPUT while maintaining PLATE CURRENT between 180 
and 200 ma by means of APOLLO GRID control. 

Final adjustment should produce between 60 and 75 watts carrier 
output from APOLLO with approximated 180 ma plate current and 
neither AMPLIFIER PLATE control at an extremity of its range. 


99'cr modulation should be adjusted so that APOLLO plate 
current shows the slightest upward movement on modulation peaks 


IIL, OPERATION 


‘A. SET UP-APOLLO with the VENUS 


te 


a 


on 


ro 


10. 


Switch VENUS to AC GY and tune up YENUS tn norsal manaer for 86B 
operation observing that RELATIVE OUTPUT meter on APOLLO behaves 
in einilar mannar (but about 1/8 scale reading) to the OUTPUT 
meter on VENUS. Be sure the carrier is properly supresseé, 


Return VENUS to receive node and establish continuity of RF 
cabling by ascertaining that VENUS receiver functions are norma, 


Depress FILAMENT ewitch on APOLLO. Allow at least 1 minute warm 
vp tine. 


Apply Wigh Voltage on APOLLO by momentarily depressing HICH VOLTAGE 
QW switch. 


‘Switch VENUS to CY position. (Make sure KEY 1s closed or KEY Jack 
fon VENUS is othervise shorted.) Note that the APOLLO bias is 75 ~ 85 
mae See page 5, CoS 


Gradually insert the carrier on he VENUS by advancing Carrier Level 
Control until either: 


a) Plate current increases to 150 ma on APOLLO, oF 
b) Plate current increases to 100 m on VENUS, 


‘Tune GRID coutyol on APOLLO for MAK, plate cursent, If plate 
current excaeds 200 ma reduce CARRIER LEVEL at VENUS, 


Adjust both APOLLO AMPLIFIER PLATE controls for maximum RELATIVE 
OUTPUT while maintaining plate current between 150 and 18) na by 
readjusting the CARRIER LEVEL on VENUS as necessary. 


After obtaining the highest indicated RELATIVE OUTPUT for 200 ma 
plate current observe that neither of the AMPLITTER PLATE TINE ot 
Toan controle is at an extrene end of its range, (In the event 
either control is at its extremity do not proceed further before 
correcting excessive SiR on your antenna system.) 


BRIEFLY increase CARRTER LEVEL at VENUS until: 


12) APOLLO GRID CURRENT is approximately 1-1/2 aa, or 

b) APOLLO PLATE CURRENT is 450 ma, WHICH EVER OCCURS FIRST, AND 
QUICKLY ADJUST AMELISIEK PLATE TUNE ON APOLLO slightly for 
maximum relative output. Switch HIGH VOLTACE off on Apollo. 
‘Tarn CARRIER LEVEL CONTROL Fully counter-cleclerise beyond the 
suitch elick, Mull earrier with the BALANCE CONTROL. 

€) Return the Vequs to receive by removing the SPEECH GAIN CoNTeaL 
from GH position. You are nov ready for SSB operation, Read 
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erating notes for VENUS/RoosTEA 
The following notes are supplied to facilitate operation with the VENUS: 


1, Normal tuno-up operation of the APOLLO will be indicated by GRID CURRENT 
of approximately 1,5 ma, PLATE CURRENT of 450 na (050 vatts) AND output 
of 325 watts, These are single tone or carrier meter readings ané should 
Nor be sustained for pertods of more than 10 - 15 seconds during tunevup 
and teats 


2, Nommal voice operation of the APCLLO without SPEECH BOOSTING will be 
Andicated by an occassional flicker of the GRID CURRENT meter, PLATE 
OURRENE average of 140 to 22) ma depending on operator's voice cneracteristic.® 


3, Normal voice operation of the APCLLO with SS ROCSTER - VENUS exciter will 
be approximately .5 to 1.3 ma GRID CURRENT and 180 to 350 na PLATE CURRENT 
depending on amount of ROOSTER elipping eaployods 


NOTE: Due to the higher avorage powor of the VENUS © trenscedver with 
the $8 BOOSTER, the use of one of the attenuators shown on page 17 ternec= 
‘ssary when driving the APOLLO Linsar amplifier, three ehotees are shor 
for your considerations Circutt 50 = 25 1s preferred, This is available 

Part of Squires-Sanders #600803 VENUS/APOLLO Interconecting Kit from 
your disteibutors 


4+ The APOLLO can be deactivated instantaneously, still permitting the VENUS 
to “play through" nornally, by merely depressing the HIGH VOLTAGE OB? switch 
nonentarily. Output pover will normally drop about 2-1/2 § units and provide 
@ neans of compliance with Legal requirenents for local eperation where 
full power is not required. 


Optimum sideband performance can best be obtained by adjusting drive to 
the APOLLO by means of the PEAK FOVER control of the SS SOCSIEE while 
observing for "flat topping" with an RF Scope in the ANE Line or with @ 
conventional seepe viewing the envelope detector output at Jés Tue APOLLO 

is designed to go through comparatively suooth transition fron an ultras 
Linear mode and very lov distortion prodicte to a higher output, higher 
efficiency mde. When drive ts naintained at the point just preceeding 
visible "flac topping" efficiency ané pover output vill be high and distortion 
Products Will nest ecceptable standards for comercial services. Since the 
characteristics of the S$ BOOSTER are such as to provide instantaneous pea 
Limiting to the drive signal if furnishes the means to operate at the optimum 
level, 


* Lf O”mRuomD RELAY turns the high voltage off, reset ty depressing the 
NIGH VOLEAGE ON switch, This indicates excessive plate current. (over 
600 ma, peaks) 
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Operation with 50 Mc $$B EXCYTERS other than the VENUS 


1, There appear to be no Limitations to operation of the APOLLO with any 
of the currently available 50 MC SSB exeiters, 


2, The operator, in making an APOLLO installation with other equipnent, 
should examine the control cicuits shown in the APOLLO schenatic 
and described under THEORY OF OPERATION, Numerous nethods of utilizing 
tthe flexible control functions will become evident to meet the specific 
application. 


3, Transnit-Receive switching information isolated from ground must be 
available to present a closed circuit condition across 5 to 6 of TS-L 
during transmit and open circuit during receive. 


4, The normal antenna relay previously used for the exeiter can retain 
Just that function upon addition of the APOLLO, 


5. Where exeiter output is less than 8 watts the APOLLO will still serve 
to produce up to 16 db output gain. ‘That is, a 2 watt driver would 
be boosted to as much as 80 watts output and’a 5 vatt driver to 200 
watts output, 


6, Where exciter output is in excess of 40 or 50 watts a suitable 50 chm 
attenuator can be inserted between-J2 and J3 on the APOLLO. Design of 
‘such an attenuator has been covered in the available Literature, 


7, Squixes-Sanders will be pleased to provide information on installation 
‘and operation for the APOLLO with any other units upon receipt of the 
manufacturers instruction manual for the specific exciter. 


D, Operation with Ait Drive 


1, The APOLLO is capable of surnishing significant power gain vhen used 
with conventional AM units (such as the 99'er — sce belov) in the 
3+ 15 watt power class, (It is useable, of course, with the VEWS 
for other eideband meitre that have provision for inserting carrier.) 
Most difficulty in the application of the APOLLO vith standard AM 
transmitter will be in adjusting the drive to the proper level since 
most such units do not include provisions for power output control, 
‘This problem is most readily solved by adjusting the AN transmitter 
for best porformance into a $0 ohm anteana and then inserting sufficient 
attenuation in the APOLLO grid circuit (at J2 - J3) for correct drive, 


2, AM operation with the 99'er, The folloving information, while specific 
‘lly directed at marrying the APULLO and the 99"er, also will be. applic= 
able to cther AN trananitters or transceivers in the 5 to 20 watt clase. 
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Installation with 99'er 


(1) No internal modification is required to either the APOLLO 
or the standard 99'er transceiver. Two wires mst be 
soldered between pins 11 and 6 of the female AC plug fur- 
nished with the 99'er, This provides energizing power for 
a small external relay then used to control TRANSMIT — 
RECEIVE functions of the APOLLO, See figure below. 


56K, 20 
MeN on toe1 
a9 ne APOLLO 
9 
5 0 
a 
3 
O 2 - 
OLB AS seuastantis Seis? 
Supplied with 99" cr 


(@) Coanect the coaxial cable supplied with the APOLLO between 
JL on the APOLLO and the ANT receptacle on the 99'er, 


(3) Comnect dummy Load (recommended initially) or antenna to 
ANTENNA receptacle on APOLLO. 


(4) Tune 99"er for maximum output in normal manner, Note that 
RELATIVE OUTPUT meter on APOLLO will behave identically with 
‘output meter on 99"er (except with different scale factor) . 


() Observe that relay #171-001 is actuated whenever 99'er is 
in transmit node, 


(6) Connect AC line cord from APOLLO to suitable pover source, 
(7) Apply filament power to APOLLO by means of FILAMENT switch, 


(6) On initial installation BIAS adjustment on APOLLO must be 
made as follows: 
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a. Remove jumper temporarily from J2 and J3 at rear 
of APOLLO, 

b, Turn HIGH 'VOLIAGE ON, 

¢, Turn 99'or to SEND position. 

4, Adjust BIAS control at rear of APOLLO for 70 - 75 ma 
PLATE CURRENT reading. 

fe. Svitch 99"er to RECEIVE. 

£, Observe that PLATE CURRENT drops to zero, 

g. Svitch OFF HICH VOLTACE, 

hy Reconnect jumper at J2 2 J3, 


b) APOLLO TUNE-UP with 99ter 


(1) Adjust 99"er for maximum output in “straight through" mode, 
(i.e, APOLLO connected but HICH! VOLTAGE OFF). 


@) Sot AMPLIFT PLATE LOAD 10 full counter clockwise, minim 
Loading, #1 position, 


(3) Set AMPLIFIER PLATE TUNE to full clockwise, #10 position, 
(4) Set GRID control co full councer clockwise, #1 position, 


(5) Apply high voltage to APOLLO (by moncrtarily depressing 
MECH VOLIACE ON ewiteh) 


(6) Switch 99'er to SEND position, 
(7) Adjust APOLLO GRID control for 180 ma PLATE CURRENT, 
(@)_ Adjust AMPLIFIER PLATE TUNE control for rininum plate current. 
@) Adjust both AMPLIFIER PLATE controls together for naximun 
RELATIVE OUTPUT while maintaining PLATE CURRENT between 180 
ané 200 ma by means of APOLLO GRID control. 
(10) Final adjustnent should produce between 60 and 75 watts carrier 
output from APOLLO with approximated 180 ma plate current and 


neither AMPLIFIER PLATE control at an extrenfty of its range, 


(11) 99'er modulation should be adjusted so that APOLLO place 
current shows the slightest upward movement on nodulation peaks. 
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FIG. 3-APOLLO CHASSIS VIEW 


IV, THEORY OF OPERATION 


A. Gontrol Circuit Component Functions 


1 


SL FILAMENTS: $1 applies 115 VAC via Fuse, Fl to primary of T2; 
FILAMENT pilot lemp, 12; Blower, BL! and normally closed 3, Also 
applice unfused 115 VAC to ACCESSORY socket 35, 


S2 HIGH VOLTAGE ON: $2 is a normally open, momentarily closed type 
switch arranged to inietally onorgize relay coil of KI, 


3 HIGH VOLTAGE OFF: $3 is a normally closed, momentarily open type 
switch arranged to remove energizing voltage fron relay coil of <3, 


KL, 2: K1 is a double pole double throw relay arranged to work in 
conjunction with K2, a four pole double throw relay, All TRANSMIT — 
RECEIVE switching functions are perforned by the six poles of these 
two relays in the following manners 


8) CONDITION #1 - KL and K2 both de-energized. 
(1) ANTENA J4 is connected to_J1 and thus back to VENUS (or 
other transceiver, receive®transmitter unit). Relay con= 
tacte KIB and K2A serve thie purpose, 


(2) Jt and the pimnetwork output are both grounded by relay con= 
tacts K2R and KIA respect ivol 


(3) cut off bias is applied to Vi and Vz by action of KZ, 
(See BIAS) 


(4) External egatpnent requring "closed cireit logic" 1s acti- 
vated by K2D closure of terminals 2; and 3 on TS-1. 


b) CONDITION #2 ~ KL and K2 both energized, 


(1) ANTENNA J4 is connected to pi-network output via KIB and 
ground ts removed with KIA, 


(2) K2A applies drive from VENUS (via J2, J3 and jumper or 
attenuator) £0 grid efreuit of APOLLO, 


(3) K2B and KIA perform cable grounding functions to prevent 
feedback via RF cables. 


(4) 26 grounds R31 and establishes proper operating bias for 
Vi and V2, 


(5) Bxternal equipment requiring “closed circuit logic" is acti- 
vated by K20 closure of terminals 2 and 4 of 1S-1, 
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CONDITION 1 is the nornel receiving function and also exists when the 
APOLLO is on “stand by" (Filanents on but HIGH VOLTAGE OFF) even when 
the VENUS (or other driver) is transmitting. This provides the ability 
0 switch between lov power and high power instantaneously, CONDITION 2, 
of course, is the normal transmit mode for the APOLLO and occurs when 
HIGH VOLTAGE is on and the external control circuiting closes terminals 
3 and 6 of 18-1, 


K3: K2 is 23 pole, double thro relay whose principal function is to 
activate the primary of high voltage transformer TL through closure of 
‘contacts K3A, 


a) Contacts KIB are utilized to furnish holding power for the coil of 
K3 after initial closure via $2, 


b) Contacts KIC are arranged to prevent energization of KL and K2 
when the APOLLO is in its "standby" mode, 


KG: K4 serves as a protective relay and is energized when excessive 
plate current cccurs, The pull in point is adjustable by means of 
R20, OVERLOAD ADJUSTIENT, This adjustment hold be sot for 600 ma, 


Contacts on K4 are normally closed and when abnormal D¢ plate current 
energizes K4 coil they act to renove voltage from 3 coll, This, of 
course, removes primary pover from the high voltage supply, resets K4 
and avaits reactivation by $2, 


B, ower Supply Component Functions 


1 


2 


2 


1, XL, RD, CRIO: TL fo @ dual sccondary transformer furnishing tuo 
high voltage outputs for plate and scrcen supplics. OR9 and CRIO are 
silicon diodes connected in a full-vave conter-tapped configuration, XL 
contains silicon diodes in a full-wave beidgo configuration, Normal load 
outputs fron these supplies are 265 V and 1500 V respectively. 


RID, C17, 620, RIL, ALB, C21: R1O Lo a non-Lincar revistive clement 
whose principal funetion is to prevent excessively high initiel charging 
Current. Its characteristics are such as to exhibit a high resistance 
‘at high current and drops to less than 10 kms at normal current of 

100 to 400 ma. 


C17 = C20 combined with dividor-bleeder xeosetors RLl - RIS furnish an 
effective 40 MED output capacitor on the plate supply yielding the type 
of dynanic regulation required for a linear amplifier. 


21 can be considered as an AC by-pass capacitor shunting the overload 
relay, (Ké) and the PLATE CURRENT neter. 


623, R21, R22, RI, MB, CRLL, C241 These components conbine to provide 
a reliable means of messuring and nonitoring DC plate current of VI and 
V2, R21 ean be considered as a shunt properly matched vith R22, R23 and 
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the .5 ohm internal resistance of 18 to provide a3 to 1 current 
division ia the tvo paths to ground. That is, at 400 ma from the 

i supply, current through 221 ie 300 na and through R22, R23 and 16 
ie 100'ma, Under these conditions negligible current flovs through 
protective diode CR11 because of ite typical eilicon junction charac 
teristics, Indiccted current on M3 i 400 ma since its ecale cali- 
bration to coil current ratte to 4 to 1, 


‘At 800 ma OC plate current (200 ma through R22 et al) sufficient 
voltage drop occurs (2 x 1,2 + .5 = .34 volts) across CRi1 to cause 
St to begin to conduct and effectively shunt any further inereases in 
current, This action produces insignificant errors in readings of M3 
for plate currents below 550 ma and provides virtually complete burn 
out protection for M3 at currents in excess of 5 amperes. 


23 and 024 furnish RF and AC protective by-passing for the meter 
conponents, 


R24, R25, R34, C25, C31, R25, V3: These components serve as a conven= 
tis] AC Eiltor, De’ regulator and AC regulator for the sereens of V1 
and 2, Nominal regulated output voltage across C31 is 180 VAC. 


12; 2 fe a three secondary transformer furnishing cathode heater 
supply for V1 and V3, bias voltage “in conjunction with ORL, C28, ote.) 
13 and I4 are supplicd by this same winding, 


6, CRLZ, C26, K27, R28, R29, R30, RIL: These components comprise a con~ 
yertional half wave tectifser, f1lter systen with adjustable (by means 
of RJO) negative output, When tke botton of R31 is grounded (by K2C) 
yoltage between the arm of R30 and ground can be varied fron ~48 volts 
to -106 volts, When the botton of R31 is Lifted (KZC in receive mode) 
the arm of R30 rises to approximately -150 volts and biases VL, V2 
sufficiently beyond cut-off to preclude noise generation, 


CRIB, C28, R32: These components serve as a conventional half wave 
rectifier and filter to furnish activating power for Kl and K2, Voltage 
acroze C28 is 18 volts without load and approxinately 14 volts when XL 
and K2 are energized, 


BF Circuit Deseription 


1, The RF section of the APOLLD employs two type 8236, high perveance, 
graphite anede tetrodes in parallel as Class AB amplifiers, 


2, Pienetworks are enployed in both grid and plate circuits, The input 
network consisting of Cl, Li, Gé, £1 and R33 matches becween a nominal 
50 onm driving source and $00 ohn load, Virtually all of the resistive 
termination to this network is represeated by Rl and R33, The input 
capacity of the tubes forms the output (high impedance) elenent of the 
pi-network, Capacitor Cl is made variable to establish resonance over 
the useable frequency range of 49.8 - 51.5 NC. For operation at fre- 


quencies above or below this range suitable modification mst be made 
to Ll, 


C4 4s a blocking capacitor to prevent grid bias from appearing on input 
cables, O3 1s an RF by pass, 


M1 is employed to facilitate tune-up and monitor operation, The amp= 
lifter is nornally operated just slightly above Class AB] in that drive 
peaks are permitted to reach approximately 2 na DC grid current. 


12/R2 and 13/R3 ave parasitic ouppressors in the control grid leads of 
VI and 92, 


‘The plate circuit pi-network consists of C2 and C} (AMPLIFIER PLATE TUNE 
and LOAD respectively) and L6, C12 and C30 in parallel with C3 are cho- 
sen to provide the proper range in C3, Constants chosen permit operat ion 
over the frequency range 49.8 to 51.5 MC into reasonable load impodance 
ranges centered around 50 ohms, Where operation at other frequencies or 
into other load impedances to desired C12, C30 and/or L6 may require 
nodification, 


7 is an RF choke used to shunt feed high voltage to the plate of Vand 
V2, C10 and C29 are used to prevent this voltege fron appearing at 

thé output terminal, os 

(R14 and associated components are arranged to rectify a small sample 
of the RF voltage across J4 and activate M2, the RELATIVE OUTPUT METER, 
‘This meter is active at all times inicating relative output of the 
VENUS when the APOLLO is completely switched off or in stand by mode, 


6 is provided as means for scope monitoring the APOLLO (and exeiter) 
‘output with a conventional scope, 
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3.DB_ATTENUATORS FOR APOLLO INPUT 


ADDENDA 


BG A, sv 862, ow 
@ (b) 
100 watts 
50 2 a 50 watts 
26 wets 
50 
PEPE @ [oy i) 


100-50 8 parallel 68 A, 
50-25 4 parallel 33.1, 


2-12 3 parallel 27.0, 


& parallel 33 A, 26 


3 parallel 77 A, 2 


2 parallel 18 A, 28 


7 parattel 1000 A, 2 ¥ 


4 parallel 560 1, 2 


2 parslict 270 fl, 2 


NOTE: Units suitable only for 60% duty cycle, vhere additional 
duty eyele 15 aacscapated ase next larger unit, 


